range of the other hydroxyproline-containing protein(s) is 4.2-5.5.
A hydroxyproline-containing protein, called "hyproprotein," has been described, along with a method for its determination in serum, by Le Roy et al. (1) . The evidence for hyproprotein was obtained by (NH4)2S04 fractionation, which revealed that 79% of the hydroxyproline-containing protein was precipitated by 40% saturated (NH4)2S04. Their fractionation of serum by Sephadex G-200 filtration showed that 55% of the hyproprotein was eluted in the a-macroglobulin and a-and i-lipoprotein range,15% was eluted in the albumin range, and the remaining 30% trailed between the two peaks.
Clq, a subcomponent of the first component of complement, contains 4.3% hydroxyproline by weight and precipitates with the euglobulin fraction (2). In previously described procedures for isolating hyproprotein (1, 3, 4) , a high-molecular-weight globulin (presumably Clq) was found to con- tam 50-80% of the total protein-bound hydroxyproline in serum, the rest of the protein-bound hydroxyproline being found in the non-euglobulin fraction. Incomplete precipitation of Clq from the non-euglobulin fraction might account for residual hydroxyproline in this fraction.
To test this possibility, we subjected serum to repeated precipitation in acetate buffer (20 mmol/liter, pH 5.5) according to the procedure of Lepow et a!. (5) , followed by extensive dialysis and electrofocusing, and found two separable protein moieties having different isoelectric pH ranges, one of which has been identified as Clq by radial immunodiffusion assay. We have also tested these two protein fractions for susceptibility to collagenase.
Materials and Methods

Separation of Hydroxyproiine-Containing Protein from Clq
All separations were done on serum obtained from a pooled sample of plasma that had been defibrinated with CaCl2. The separation was done by the method of Lepow et al. (5) , with minor modifications (see Table 1 ). One volume of serum was added to eight volumes of acetate buffer (20 mmol/liter, pH 5.5) and allowed to stand overnight to precipitate the euglobulins. To obtain the serum-minus-euglobulin fraction, the supernatant fluid was freeze-dried, diluted to the original volume of the serum with distilled water, and then dialyzed thoroughly against isotonic saline in tris(hydroxymethyl) methylamine (50 mmol/liter, pH 7.5). To obtain the euglobulin fraction, the precipitate was washed with the acetate buffer and then dissolved in NaC1 (500 mmol/liter) containing disodium ethylenediaminetetraacetate, 1 mmol/liter. Because euglobulin comprises only 4% of total serum protein, the euglobulin fraction was redissolved in 0.1 the original volume. A 0-50% glycerol gradient containing 2% ampholines was used to assess the isoelectric ranges of the proteins containing hydroxyproline. The gradient was charged with 1.5 ml of protein solution (25 mg/ml) in the case of the serum-minus-euglobulin fraction, and with 1ml of protein solution containing 15 mg/mi in the case of the euglobulin fraction. Electrofocusing wasdone by exposure to about 2 W for 96 h. At equilibrium the voltage was 800 V and the amperage was 2.5 mA.
Susceptibility to Collagenase
A highly purified preparation of clostridial collagenase (EC 3.4.24.3)was obtained from Advanced Biofractures Corp., Lynbrook, N.Y. 11563. Each sample tested for collagenase susceptibility was first treated with NaSCN (3 mol/liter) and three freezings and thawings to denature residual a-macroglobulins, which inhibit collagenase (6). Susceptibility to collagenase was measured as release of hydroxyproline as peptides soluble in 80%ethanol, after treatment with 6 mol/ liter urea.
Radial lmmunodiffusion Assay of Clq
We used a modification (7) of the method of Mancini eta!.
(8) for radial immunodiffusion assay of Clq.
Determinationof Hydroxyproline
Hydroxyproline was determined by the method of Prockop and Udenfriend (9) after acid hydrolysis of peptides and proteins.
Results and Discussion
The serum-minus-euglobulin fraction and the euglobulin fraction, obtained as described above, were subjected to electrofocusing for 96 h at 2 W, and the contents of tubes in the subsequently collected fractions corresponding to the resulting peaks (Figures 1 and 2) were analyzed for hydroxyproline content and the pH range of their isoelectric points was determined.
All the hydroxyproline of the serumminus-euglobulin fraction was found in a peak with a pH range of 4.2-5.5 (tubes 41-62, Figure 1) . Electrofocusing of the euglobulin fraction showed that all the hydroxyproline in this fraction was contained in a peak with a pH range of 6.1-7.0 (tubes 75-106, Figure 2 ). The presence of Clq in the euglobulin fraction was confirmed by radial immunodiffusion assay. Treatment of the euglobulin fraction with collagenase (after inactivation of residual a-macroglobulins with NaSCN and after treatment The possibility that the low release of hydroxyproline from Clq and from hyproprotein by collagenase was caused by incomplete inactivation of a-macroglobulin by NaSCN was obviated by our finding that the 80% release of hydroxyproline from skin collagen was unaffected by addition of inactivated serum.
The concentration of protein-bound hydroxyproline in serum fractions obtained by the Lepow fractionation was then determined.
As seen from Table 2 , the serum-minus-euglobulin fraction contained 2.40 mg/liter (51.2% of the total protein-bound hydroxyproline), while the euglobulin fraction contained 2.20 mg/liter (47.1% of the total). Reprecipitation of the serum-minus-euglobulin fractionremoved only 1.7% of the total hydroxyprolmne in serum (3.5% of the hydroxyproline in the euglobulin fraction), indicating that two precipitations effectively remove all Clq from this fraction. The possibility that the hydroxyproline-containing protein in the serum-minus-euglobulin fraction represents denatured Clq is rendered unlikely by our finding that reprecipitation of the euglobulin fraction resulted in no loss of hydroxyproline or diminution of the Clq peak obtained by electrofocusing.
It should be noted that the hydroxyproline contents of the Clq calculated from the Clq determined by radial immunodiffusion assay do not agree with the hydroxyproline contents of the euglobulin fraction determined by the method of Prockop and Udenfriend (9) (see Table 3 ). Quantitative estimates of Clq by radial immunodiffusion assay, especially in the euglobulin fraction, presented unexpected difficulties.
Although assay results were linearly related to dilution in serum, assays of the Clq in the euglobulin fractions are nonlinear under the conditions used.
We conclude that pooled serum evidently contains two 
